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Mission Concept Status 
Level 1 Measurement Requirements: Vetted by community at 
workshops and in literature (many refereed journal articles) 
Payload:  VSWIR Imaging Spectrometer, TIR Multi-spectral 
Radiometer, and Intelligent Payload Module (IPM) 
Original 60 m option: Mature 
ISS options: VSWIR & TIR Mature, ECOSTRESS EVI selected 
Separate Smallsat Mission option: VSWIR and TIR solutions 
developed with TEAM I/X 
2016 Option: HyspIRI VSWIR evolved to 30 m and 16 day 
global revisit.  Requires F/1.8 Dyson spectrometer architecture 
and other current technologies. 
Preparatory Airborne Campaigns: Measurements used to 
advance and refine science, applications, algorithms, and 
processing 
Current Decadal Survey: >25 HyspIRI-related Dec. Sur. RFIs 
 

 
 
 
 

Global Mission Urgency 
The HyspIRI science and applications objectives are critical  
today and uniquely addressed by the combined imaging 
spectroscopy, thermal infrared measurements, and IPM direct 
broadcast. 
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HyspIRI Objectives and Approach 
Key Global Science and Applications Research 

Climate: Ecosystem biochemistry, condition & feedback; spectral 
albedo; carbon/dust on snow/ice; biomass burning; 
evapotranspiration 
Ecosystems: Global biodiversity, plant functional types, 
physiological condition, and biochemistry including agricultural 
lands 
Fires: Fuel status; fire frequency, severity, emissions, and 
patterns of recovery globally 
Coral reef and coastal habitats: Global composition and status 
Volcanoes: Eruptions, emissions, regional and global impacts 
Geology and resources: Global distributions of surface mineral 
resources and improved understanding of geology and related 
hazards 
Applications: Disasters, EcoForecasting, Health/AQ, Water  
 Measurement 
Imaging Spectrometer (VSWIR) 
-  380 to 2510nm in ≤10nm bands 
-  30 m spatial sampling 
-  16 days revisit 
-   Global land and shallow water 
Thermal Infrared (TIR) 
-  8 bands between 4-12 µm 
-  60 m spatial sampling 
-   5 days revisit; day/night  
-   Global land and shallow water 
IPM-Low Latency data subsets 
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Workshop Overview 

•  Tuesday 
-  Overview of HyspIRI Mission Concept and Recent Airborne Campaigns 

-  Science Talks across Disciplines (including results from airborne campaigns and  

     Decadal Survey papers) 

•  Wednesday 
-  Science Talks 

-  Poster Session and AVIRIS-NG in India PI Meeting 

-  ECOSTRESS Talks 

-  Evening: Hawaii HyspIRI Preparatory Campaign PI Meeting 

•  Thursday 
-  Talks on HyspIRI Data Product Generation and Product Calibration/Validation 

-  Science Talks 

-  Related Sensor Talks 

-  Technology Development 

 



Guidance Through March 2018 (1/2) 



Guidance Through March 2018 (2/2) 



HyspIRI Airborne Preparatory Mission 
3 Seasonal Flights Over 5 Boxes/Soda Straw in 2013, 2014, 2015 

To Simulate HyspIRI Satellite Imagery - Plus Summer 2016 & 2017! 

AVIRIS-Classic 
MASTER 

ER-2	 AVIRIS		 AVIRIS		 MASTER		 MASTER		
Al-tude		 Resolu-on	 Swath	 Resolu-on		 Swath	
65,000	<	 20	m	 12	km	 50	m	 35	km	

PI TEAM:  
- Wendy Calvin/University of Nevada - Reno  
- Matthew Clark/Sonoma State University  
- Bo-Cai Gao/Naval Research Laboratory  
- Bernard Hubbard/U. S. Geological Survey  
- Darrel Jenerette/University of California, Riverside  
- Thomas Kampe/NEON  
- Raphael Kudela/University of California, Santa Cruz  
- Ira Leifer/University of California, Santa Barbara  
- Dongdong Wang/University of Maryland  
- Paul Moorcroft/Harvard University  
- Dar Roberts/University of California, Santa Barbara  
- Philip Townsend/University of Wisconsin-Madison  
- Susan Ustin/University of California, Davis  
- Jan van Aardt/Rochester Institute of Technology  



•  AVIRIS-NG measurements acquired for all 57 planned phase I sites (2015/16) 
•  Measurements calibrated to radiance, atmospherically corrected, and delivered to  
      NASA and ISRO 
•  Phase 2 campaign – January to April 2018 

Joint ISRO and NASA  
AVIRIS-NG Campaign 
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Example Spectroscopic Quality from Joint Campaign 
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NASA AVIRIS-NG India Investigations 

Thomas Painter	
Spatial Dynamics of Grain Size, Radiative Forcing by 
Impurities, and Spectral Albedo from AVIRIS-NG Data 
in the Indian Himalaya	

Jet Propulsion 
Laboratory 	

thomas.painter@jp
l.nasa.gov	

David Thompson	 Improving Atmospheric Correction across the Indian 
Subcontinent	

Jet Propulsion 
Laboratory	

david.r.thompson
@jpl.nasa.gov	

Margarita Huesca 
Martinez	

Biodiversity assessment along a moisture gradient in 
tropical deciduous forests in India using AVIRIS-NG 
data	

University of 
California, Davis 	

mhuescamartinez
@ucdavis.edu	

Bruce Kindel	 The quantification and analyses of AVIRIS-India 
aerosol atmospheric correction.	

University of 
Colorado, Boulder	

kindel@lasp.colora
do.edu	

Philip Townsend	 Vegetation functional amplitudes along a rainfall 
gradient in Indian ecosystems using AVIRIS-NG	

University of 
Wisconsin, Madison 	

ptownsend@wisc.
edu	

William Farrand	
Using AVIRIS-NG Data to Assess the Role of Mining 
Activities in Affecting Water Quality in Gujarat and 
Rajasthan, India	

Space Science 
Institute	

farrand@spacesci
ence.org	

Bo-Cai Gao	
Use of AVIRISng Data Collected from the Airborne 
Campaign in India for the Study of Inland Lake, River, 
and Coastal Waters	

Naval Research Lab	 gao@nrl.navy.mil	

Sakthi Kumaran 
Subburayalu	

Using AVIRIS Imagery to Map Spatial Variability of Soil 
Carbon Across Diverse Agricultural Management 
Systems	

(Ohio State 
University) now 
Central State 
University	

ssubburayalu@cen
tralstate.edu 	

Philip Dennison	 Improved Trace Gas Plume Detection using Indian and 
US AVIRIS-NG Data	

University of Utah, 
Salt Lake City 	

dennison@geog.ut
ah.ed 	

Snehamoy Chatterjee	
Minerals and rock type mapping using Airborne Visible/
Infrared Imaging Spectrometer-Next Generation 
(AVIRIS-NG) data	

Michigan Tech 	 schatte1@mtu.edu	

Collaborations with India investigators in work. 
All investigators have the L1 and L2. 





- AVIRIS-C & MASTER aboard the ER-2 Aircraft collected data informing 
coral reef condition and volcanic activity for 11 investigations 
- Overlap with EV-S CORAL campaign carrying the PRISM spectrometer 
- ER-2 returning to HI for one month January 2018 with AVIRIS-C, HyTES,   
MASTER, and PRISM! 

HyspIRI Hawaii Preparatory Airborne Campaign 
January 19 – March 3, 2017 

Kilauea 
lava lake 
and plume 

Coral and volcano targets flown from 
the Big Island to Laysan Island in the NW (green tracks) 
 

9 research teams collected simultaneous in-situ data 

Successful media day yielded Front page Star Advertiser 
feature story, Facebook Live Stream (315,000 views), 
Local ABC (KITV) Article, and Scientific American Article 

French 
Frigate 
Shoals 

AVIRIS 

MASTER 

AVIRIS 
Maui 
corals 



Daytime Acquisitions  
(1-year) 

 
   
 75 400 150 

ISS Acquisitions are 
Maximized at High Latitudes"

ECOSTRESS Coverage  
from the ISS"

Instrument 
• Leverages functionally-tested PHyTIR space-ready 

hardware developed under the NASA Instrument 
Incubator Program: 
─ Spectral resolution: 5 bands in the thermal 

infrared window (8-12.5 µm) part of the 
electromagnetic spectrum 

─ Noise equivalent delta temperature: ≤ 0.2 K 
─ Spatial resolution: 39 m x 68 m 
─ Swath width: 384 km (51°) 

• Well understood measurement and algorithms 
based on prior missions, such as ASTER, MODIS, 
and Landsat 

The inclined, precessing ISS orbit enables ECOSTRESS to 
sample the diurnal cycle in critical regions across the globe at 
spatiotemporal scales missed by current instruments in Sun-

synchronous polar and high-altitude geostationary orbits. 

Mission 
• Class D $30M cost cap 
• 31-months from project start to delivery 
• JPL implementation and management 
• 69-month project duration (Phase A-F) 
• On ISS-JEMS Module  
• 12-month Science Operations (Phase E)) 



 
•  HyspIRI-enabled science and applications are unique and urgent in this 

period of rapid global change. 

•  The technologies are ready for HyspIRI now. 
-  ECOSTRESS is maturing the TIR capability for a subset of HyspIRI-TIR bands. 
-  The F/1.8 VSWIR-Dyson is maturing the VSWIR solution for 30m and 16-day revisit. 
-  The IPM is lowering mission management and data management barriers. 

•  We await the release of the 2017 NRC Decadal Survey. 

•  There are potential international partnership opportunities at multiple levels. 

•  The JPL and GSFC HyspIRI Mission Concept team has performed 
exceptionally well.  The team is committed to supporting NASA in the future, 
as appropriate, to achieve the HyspIRI science and applications research 
objectives.  

Critical Take Aways 
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THANK YOU 
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